Thirty adenine-requiring ad-7 mutants of Schizosaccharomyces pombe, induced by ethylmethanesulfonate, methyl-methanesulfonate, and hydroxylamine and exhibiting low spontaneous reversion frequencies, were located by intragenic recombination analysis. Their identification as ad-7 mutants was assessed in relation to two previously mapped ad-7 mutants. Each mutant was found to occupy a distinct mutational site; the smallest recombination fraction observed between the two closest mutational sites was of the order of 0.5 x 10-6.
Thirty adenine-requiring ad-7 mutants of Schizosaccharomyces pombe, induced by ethylmethanesulfonate, methyl-methanesulfonate, and hydroxylamine and exhibiting low spontaneous reversion frequencies, were located by intragenic recombination analysis. Their identification as ad-7 mutants was assessed in relation to two previously mapped ad-7 mutants. Each mutant was found to occupy a distinct mutational site; the smallest recombination fraction observed between the two closest mutational sites was of the order of 0.5 x 10-6.
The extensive studies of Leupold and Gutz (2-7) on the genetic fine structure of the ad-7 locus of Schizosaccharomyces pombe Lindner have shown that many mutational sites within the locus may be distinguished by intragenic recombination analysis. The ad-7 locus may be considered as a cistron on the basis of the lack of interallelic complementation; presumably, the enzyme involved has, therefore, a monomeric structure. It is probable that this enzyme controls one of the steps in the conversion of 5-aminoimidazole ribotide to 5-amino-4-imidazole-N-succynylcarboxamide ribotide in the pathway of purine biosynthesis.
Previous intragenic analyses within the ad-7 locus have been performed with mutants induced by ultraviolet (UV) light (4-6), X rays (2, 3) , and nitrous acid (3) .
In Mutant strains of both mating types were analyzed for their spontaneous reversion frequency by evaluating several independent cultures (not less than 10), by the method previously described (9) ; mutants which showed a spontaneous reversion frequency of about <10-6 mutants/total population were used in intragenic recombination analysis. The recombination frequency was based on the results of the reciprocal crosses made in all combinations; alcohol treatment and the plating of free ascospores were done as described by Leupold (4) .
For each combination tested, not less than 2 X 10-7 to 3 X 10-7 ascospores were evaluated [Viability of the ascospores was assessed after plating diluted samples on minimal agar medium plus 10 mg of adenine sulfate per liter (9) .] Each cross was repeated three times.
To locate the 30 mutants on the previously published map of the ad-7 locus (3, 6) , the UVinduced mutants ad-7 273 and ad-7 50 (kindly provided by Urs Leupold) were included in the present analysis. RESULTS Data on the spontaneous reversion of all the mutants employed in the recombination analysis, of both mating types, are reported in Table 1 . The spontaneous reversion frequency observed in all the experiments ranged from 10-6 to 10-9, the majority being of the order of 10-7 to 10-8.
The data from intragenic recombination in the crosses made are reported in Fig. 1 (3, 6) .
DIscussIoN
Several ad-7 mutants of S. pombe, induced by EMS, MMS, and HA, were scored on the basis of the accumulation of a red pigment (7); they were distinguished from the ad-6 mutants, which also form the red pigment, by genetic analysis (8) . As the lowest recombination frequency so far observed for ad-7 mutants of S. pombe is of the order of 10-6 (6), some 30 ad-7 mutants induced by EMS, MMS, and HA were chosen because the spontaneous rate of their reversion to adenine independence was of the order of 10-6 or lower for both mating types, h+ and h-. They were employed in the present study for studies on intragenic recombination within the ad-7 locus.
The 30 mutants analyzed represent 30 different mutational sites along the locus. Previously studied mutants, induced by UV light, X rays, and nitrous acid, were found to be distributed over the whole length of the locus (47 mutational sites) with the exception of the segment of the left arm between the mutants UV-273 and UV-633. In the present study, 5 of 30 mutants were located in this segment (Fig. 2) .
In general, additivity of the recombination frequencies along the map was observed; the smallest unit of recombination found for the pairs MMS-36/EMS-632 and HA-322/MMS-669 was 0.5 X 10-6 (average of all crosses done). This indicates a total number of about 3,000 mutational sites for the ad-7 locus of S. pombe; this value is higher than that reported previously which was based on 940 mutational sites (1) . FiG. 2. Genetic map of the ad-7 locus ofSchizosaccharomyces pombe. The upper line shows the location of the mutants analyzed according to recombination frequency; three mutants previously reported (3, 6) are shown on the lower line. Previously, no mutants were found between UV-273 and UV-633, whereas in the present analysis five mutants were located in this region.
